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(54) Spindle motor control system for a disk player 



(57) In a CLV control of a spindle motor, a clock 
extracting unit (5) extracts a clock component from the 
reproduction data, and a CLV control unit (6) controls 
the spindle motor (8) in accordance with the extracted 
clock component to rotate the optical disk in a CLV 
mode, while a rotational velocity detecting unit (14, 15) 
detects a frequency or period value corresponcfing to a 
rotational velocity of the spindle motor (8) and a CAV 
control unit (1 6) controls the spindle motor (8) in accord- 
ance with the rotational velocity of the spindle motor 
detected by the rotational velocity detecting unit to 

Fig. 1 



thereby rotate the optical disk in a CAV mode. When a 
clock component supervisory unit (9) judges that the 
extracted clock component is within a given range, the 
first drive signal (Smcfl) generated by the CLV control 
unit (6) is used for rotation in the CLV mode, and when 
judged that the extracted clock component is beyond 
the given range, the second drive signal (Smdr) gener- 
ated by the CAV control unit (16) is used for rotation in 
the CAV mode. 
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Description 

BACKGROUND OF THE INVENTION 

Held of the Invention 

The present invention relates to a spindle motor 
control system for controlling a spindle motor rotating an 
optical disk at a constant linear velocity for a disk player 
of an optical recording and/or reproducing apparatus, 
maintaining a data-reproducible rotation of a spindle 
motor even when reproduction data for controlling a 
constant linear velocity in rotating an optical disk is not 
obtained due to an off-track condition, noise or the like. 

Description of the Prior Art 

In a conventional optical recording/reproducing 
apparatus using an optical disk, various kinds of disks 
are widely used in a disk player, for example, a compact 
disk (CD), mini disk (MD) and the like, having a spiral 
recorcfing track or concentric tracks formed thereon. In 
operating the disk player, in order to maintain a constant 
linear velocity (referred to as "CLV, hereinafter) in rotat- 
ing an optical (fisk during a record ng/reproducing oper- 
ation, there has been employed a spindle motor servo- 
control system in the disk player for servo-controlling a 
spindle motor to obtain a rotation of the optical disk hav- 
ing a constant linear velocity (CLV), where the CLV con- 
trol is performed based on rotational speed or angular 
velocity data of clock components extracted from peri- 
odic tracking servo cfigital data having a given period 
which the periodic data was previously recorded at a 
constant linear velocity along on a recording track or 
tracks formed on the optical disk. 

The following briefly descrfoes a general data for- 
mat recorded on an optical disk in the case of using, for 
example, a compact disk having a spiral track along 
which periocfic digital data is previously recorded in a 
CLV mode. This recorded digital data has durations 
each defined by a first transition and last transition from 
a leading edge to a trailing edge or vice versa, which 
each of the durations is limited to a predetermined 
range of , ag. , 3T to 1 1 T assuming that T is a given ref- 
erence period of, e.g., about 231 nano-sec (i.e., 4.3218 
MHz) as shown in Fig. 1 0A. Also, two pieces of the long- 
est data having the maximum duration of 1 1 T are con- 
tinually recorded in accordance with a frame sync signal 
having a given frequency of e.g. 44.1 kHz. Accordingly, 
when the digital data is reproduced, the leading and 
trailing edges are detected to calculate the longest 
period as shown in Fig. 10B. Thus, the spindle motor is 
controlled to have a rotational speed or angular velocity 
so that the calculated longest period corresponds to the 
maximum duration of 11T (= nearly 2.55 usee in this 
case), thereby obtaining a CLV control of the spindle 
motor. 

Fig. 9 shows an example of a conventional servo- 



control system for controlling a drive of a spindle motor 
used in an optical disk player. 

In Fig. 9. reference numeral 1 denotes an optical 
disk having periodic digital data recorded, which the 

5 recorded data including tracking servo digital data is 
reproduced through an optical head 2, and the repro- 
duced data is amplified by an RF amplifier 3 which 
serves as a waveform rectifying means. The RF ampli- 
fier 3 rectifies the reproduced data in waveform to be 

w suitable for digital signal processing by slicing the wave- 
form at a predetermined slice level having a given duty 
rate as shown in Fig. 1 1 A. 

Reference numeral 4 denotes a focus/tracking con- 
trol unit for obtaining focus and tracking conditions of a 

15 light beam spot applied from the optical head 2 onto the 
optical disk. Reference numeral 5 denotes a clock 
extracting unit which serves as ag. a longest period cal- 
culating means for obtaining a CLV of the optical disk by 
extracting a clock signal component from the waveform- 

20 rectified reproduction data outputted from the RF ampli- 
fier 3 as shown in Fig. 1 1B. 

When the focus and tracking servo-controls are 
both normally effected, the longest period calculated in 
accordance with the extracted clock component is pro- 
as portionaJ to the rotational speed of the spincle motor 
and then the output of the dock extracting unit 5 is fed 
to a CLV control unit 6 which controls a spindle motor 8 
in accordance with the extracted dock component, by 
generating a motor drive signal so that the data of the 

30 longest period is coincident with the given longest 
period (1 1 T in the above case) with reference to a refer- 
ence dock generated by a reference clock generator 
(not shown). Thus, the drive signal outputted from the 
CLV control unit 6 is applied to the spindle motor via a 

36 loop filter (not shown) and a driver (not shown), so that 
the spindle motor 8 is driven in accordance with the 
drive signal to thereby rotate the optical disk under a 
CLV control mode. 

Whereas, when a light spot from the optical head is 

40 in an off -track condition due to such as undesirable 
external shock or vibration, the slice level can not follow 
the variation in DC component of the applied signal in 
the RF amplifier 3, resulting in causing burst in rotation 
of the spindle motor. 

45 In order to avoid this undesirable rotation, an off- 
track detection unit 13 is provided in parallel to the dock 
extracting unit 5 so that a switch 14 is switched off to cut 
off the transmission of the spindle motor drive signal in 
a CLV servoKXffrtrol loop. In more detail, the off-track 

so detection unit 1 3 receives the output of the RF amplifier 
3 to detect the off-track condition of the light spot and 
the output of the off-track detection unit 13 is applied to 
a control input terminal of the switch 14 so that the 
switch 14 is switched on/off of the transmission of the 

55 drive signal outputted from the CLV control unit 6 to the 
spindle motor 8, in accordance with the detection result 
detected by the off-track detection unit 13 as shown in 
Figs.11Cand11D. 
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By this conventional arrangement, when the light 
spot applied from the optica) head 2 is in a state of an 
off-track condition on the optical disk 1, the off-track 
condition is detected by the off-track detection unit 13, 
and the switch 14 is then switched off based on the 5 
detection result outputted from the off-track detection 
unit 13 to thereby cut off the transmission of the drive 
signal outputted from the CLV control unit 6 to the spin- 
dle motor 8 so that the spindle motor is rotated only by 
its inertia, thereby preventing the burst rotation of the w 
spindle motor. 

In this conventional arrangement, however, when 
the reproduction data per se is not obtained in the 
recording/reproducing operation due to cracks and 
stains on the optical disk or due to external shock or is 
vbrations applied from the outside, the clock signal 
component can not be extracted and the CLV control 
can not be effected, resulting in causing undesirable 
burst rotation of the optical disk in some cases. 

Moreover, in the optical disk player, it is essentially 20 
required to maintain a rotational speed or angular veloc- 
ity of the spindle motor sufficient to effect a record- 
ing/reproducing operation in stable during the 
operation. In view of this requirement, however, there 
has been further involved a problem in the conventional 2s 
system such that the CLV control in rotation of the opti- 
cal disk can not be maintained because the CLV servo- 
control loop is switched off. 

SUMMARY OF THE INVENTION 30 

Trie present invention has been developed with a 
view to substantially solving the above described disad- 
vantages. Accorcfingly, an essential objective of the 
present invention is therefore to provide a spindle motor 35 
control system for maintaining a rotational speed of a 
CLV sufficient to reproduce date while preventing occur- 
rence of burst rotation even when an off-track condition 
is caused or in the case where noises are added to the 
reproduction data. 40 

In order to achieve the above objective, according 
to a first aspect of the present invention, a spindle motor 
control system arranged to control a spindle motor for 
rotating an optical disk at a constant linear velocity for 
recording/reproducing data comprises: a clock extract- 45 
ing unit which extracts a clock component from the 
reproduction data; a constant linear velocity control unit 
for controlling the spindle motor by generating a first 
drive signal in accordance with the extracted clock com- 
ponent to thereby rotate the optical disk in a constant so 
linear velocity mode; a rotational velocity detecting unit 
for detecting a value corresponding to a rotational veloc- 
ity of the spindle motor; a constant angular velocity 
(referred to as "CANT hereinafter) control unit for control- 
ling the spindle motor by generating a second drive sig- ss 
nal in accordance with the rotational velocity of the 
spindle motor detected by the rotational velocrty detect- 
ing unit to thereby rotate the optical disk in a CAV mode; 



and a clock component judging unit for judging whether 
or not the clock component extracted from the repro- 
duced data is within a given range. 

In the spindle motor control system, when the 
extracted clock component is within the given range, the 
first drive signal generated by said constant linear veloc- 
ity control unit is applied to the spindle motor for rotation 
in the constant linear velocrty mode, and when the 
extracted clock component is beyond the given range, 
the second drive signal generated by the CAV control 
unit is applied to the spindle motor for rotation in the 
constant rotation velocity mode. 

The rotational velocrty detecting unit is preferably 
comprised of a frequency generator unit for generating 
a frequency value in accordance with the rotational 
velocrty of the spindle motor and a period detector unit 
for detecting a period value based on the frequency 
value, which the detected period value is applied to the 
CAV control unit 

The spindle motor control system further preferably 
comprises a memory unit for storing the period value 
detected by said period detector unit at predetermined 
time intervals when the extracted clock component is 
within the gven range and the remaining time thereof is 
more than a predetermined value. 

The memory unit preferably stores a mean value of 
the period for a predetermined time interval when the 
spindle motor is rotated in the constant linear velocity 
mode, and the stored mean value of the period is 
applied to said CAV control unit when the spindle motor 
is rotated in the CAV mode. 

The CAV control urtit controls the drive of the spin- 
dle motor so that the period value detected by said 
period detector unit is made equal to the mean value of 
the period applied from said memory unit. 

According to a second aspect of the present inven- 
tion, the spindle motor control system further preferably 
comprises a drive signal judging unit for judging 
whether or not the level of the spindle motor drive signal 
is beyond a given range and whether or not the remain- 
ing time period thereof is over a predetermined time 
interval. In this system, when the drive signal judging 
unit judges that the level of the spindle motor drive sig- 
nal is beyond the given range over the predetermined 
time interval, the mean period value stored in the mem- 
ory unit is applied to the CAV control unit as a target 
period value for the rotational velocity of the spindle 
motor. 

In another aspect of the present invention, a spindle 
motor control method for controlling a spindle motor for 
rotating an optical disk at a constant linear velocrty for 
recording/reproducing data, comprises the steps of: 
extracting a clock component from the reproduction 
data; controlling the spindle motor by generating a first 
drive signal in accordance with the extracted clock com- 
ponent to thereby rotate the optical disk in a constant 
linear velocity mode; detecting a value corresponding to 
a rotational velocity of the spindle motor; controlling the 
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spindle motor by generating a second drive sigial in 
accordance with the detected rotational velocity of the 
spindle motor to thereby rotate the optical disk in a CAV 
mode; and judging whether or not the clock component 
extracted from the reproduced data is within a given 5 
rang a 

In this method, when the extracted clock compo- 
nent is within the given range, the first drive signal is 
applied to the spindle motor for rotation in the constant 
linear velocity mode, and when the extracted clock com- 10 
ponent is beyond the given range, the second drive sig- 
nal is applied to the spindle motor for rotation in the 
constant rotation velocity mode. 

Therefore, according to the first aspect of the 
present invention, when the spindle motor is driven in is 
the CLV mode in stable, the mean value of the FG 
period data for a given time period is stored in the mem- 
ory unit at predetermined time intervals, and in the 
meanwhile, when the clock components of the repro- 
duction data can not be extracted, the spindle motor is 20 
driven in accordance with the mean period val ue stored 
in the memory unit. 

By this arrangement, even in the case where the 
reproduction data per se including the clock signal com- 
ponents for use in the CLV control is not obtained due to 2s 
cracks and stains on the optical disk or due to external 
shock or vibrations applied from the outside, the stable 
rotation of the optical disk can be maintained for repro- 
ducing the data without causing undesirable burst rota- 
tion of the optical disk. 30 

Further according to the second aspect of the 
present invention, even in the case where it is hard for 
the clock period supervisory unit to decide whether the 
clock components of the reproduction data is within or 
beyond the given range ever the predetermined time 35 
period, the drive signal supervisory unit judges that the 
spindle motor drive signal is beyond the given range 
over the predetermined time interval, so that the spindle 
motor can be rotated in accordance with the mean value 
of the FG period which was last stored in the memory 40 
unit under the CLV control mode, so that the spindle 
motor can be stably rotated in the CAV control mode, 
thereby maintaining a CLV in rotating the optical disk. 

BRIEF DESCRIPTION OF THE DRAWINGS 45 

These and other objects and features of the present 
invention will become clear from the following descrip- 
tion taken in conjunction with the preferred embodi- 
ments thereof with reference to the accompanying so 
drawings, in which: 

Rg. 1 is a block diagram showing a construction of 
a spindle motor control system according to a first 
embodiment of the present invention; 55 
Fig. 2 is a block diagram showing a construction of 
a clock period supervisory unit used in the first 
embodiment shown in Fig. 1; 



Rg. 3 is a block diagam showing a construction of 
an averaging unit used in the first embodiment 
shown in Rg. 1; 

Rg. 4 is a flow chart explaining an operation of the 

first embodiment of the present invention; 

Rg. 5 is a flow chart explaining a drive starting 

operation of the first embodiment of the present 

invention; 

Rg. 6 is a block diagram showing a construction of 
a spindle motor control system accorcOng to a sec- 
ond embodiment of the present invention; 
Rg. 7 is a block diagram showing a construction of 
a drive signal supervisory unit used in the second 
embodiment shown in Fig. 6; 
Rg. 8 is a flew chart explaining an operation of the 
second embodiment of the present invention; 
Rg. 9 is a block diagram showing a construction of 
a conventional spindle motor control system. 
Rgs. 10A and 10B are timing charts shewing dura- 
tions of the recorded cfigitaJ data format and lead- 
ing/trailing edge detection thereof, respectively; 
Rgs. 11 A, 11B, 11C and 11D are timing charts 
showing the outputs of the RF amplifier and clock 
extracting unit, respectively; 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Before the description proceeds, it is to be noted 
that, since the basic structures of the preferred embodi- 
ments are in common to the conventional one, like parts 
are designated by the same reference numerals 
throughout the accompanying drawings. 

Hereinbetow, a first preferred embodiment of the 
present invention is described with reference to Figs. 1 
through 4. 

In Fig. 1. reference numeral 1 denotes an optical 
disk from which previously recorded data is reproduced 
through an optical head 2 while rotation of the optical 
disk is maintained by a spindle motor 8. The reproduced 
data is fed to a waveform rectifying unit 3 which is com- 
prised of ag. a RF amplifier where the data is rectified 
in waveform through amplification. The RF amplifier 3 
also generates a focus error signal and tracking error 
signal, which the error signals are fed to a focus/tracking 
control unit 4. The focus/tracking control unit 4 controls 
a focus/tracking of a light beam spot applied from the 
optical head 2 to the optical disk 1, based on the focus 
error and tracking error signals outputted from the RF 
amplifier 3. The optical disk 1 , optical head 2, RF ampli- 
fier 3 and focus/tracking control unit 4 constitute a 
focus/tracking servo-control loop circuit. 

Reference numeral 5 denotes a clock extracting 
unit which receives the waveform-rectified reproduction 
data outputted from the RF amplifier 3 and extracts 
clock components from the waveform-rectified repro- 
duction data. The clock extracting unit 5 is comprised of, 
for example, a PLL circuit The extracted clock compo- 
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nents outputted from the clock extracting unit 5 are fed 
in common to both a CLV control unit 6 and a clock 
period supervisory (CPS) unit 9. 

The CLV control unit 6 is comprised of, for example, 
a ffitering unit, outputting a spindle motor drive signal s 
(Smdl) which is fed to a first terminal 7a of a changeover 
switching unit 7 and then fed to the spindle motor 8. The 
spindle motor 8 is controlled in accordance with the 
extracted clock component so that the extracted clock 
component has a period of a given reference clock with io 
a sync pattern. 

Thus, the spindle motor is driven in accordance 
with the drive signal oulputted from the CLV control unit 
6 to thereby rotate the optical disk in a CLV mode. In this 
arrangement the optical disk 1, optical head 2. RF 75 
amplifier 3, clock extracting unit 5, CLV control unit 6 
and spindle motor 8 constitute a CLV control loop circuit 
for obtaining the CLV mode. 

The CPS unit 9 is comprised of counters, compara- 
tors and the like, generating binary data of High or Low 20 
level as a clock period judgment signal (Scpj) to judge 
the period of the clock component extracted from the 
reproduced data, where the High level is generated 
when the extracted dock component has a period within 
a given range for a time interval larger than a predeter- 25 
mined time value, while the Low level is generated in the 
other cases. The output level of the CPS unit 9 is oper- 
atively applied in common to a memory unit 11 and to 
the changeover switching unit 7 for switching between 
the first and second terminals 7a and 7b thereof. so 

Reference numeral 14 denotes a frequency gener- 
ator (FG) unit which generates a FG signal having a fre- 
quency proportional to a rotation number or revolution 
per minute (r.p.m.) of the spindle motor 8. The FG signal 
is fed to a period detector (PD) unit 15 which detects a 35 
period of the FG signal generated by the FG unit 14. 
The detected period (Spd) output from the period detec- 
tor (PD) unit 15 is fed in common to both a constant 
angular velocity (CAV) control unit 16 and an averaging 
unit 10. The output of the CAV control unit 16 is con- 40 
nected to the second terminal 7b of the changeover 
switching unit 7 for a CAV mode. 

The averaging unit 10 generates a mean value 
(Sapd) of the detected periods generated by the PD unit 
15 at given constant time intervals. The mean value 45 
(Sapd) output from the averaging unit 10 is held in the 
memory unit 11 in accordance with the output level of 
the CPS unit 9. In more detail, the memory unit 1 1 holds 
the output Sapd of the averaging unit 1 0 when the High 
level output is generated, by the CPS unit 9, namely, so 
when the extracted dock component has a period within 
the given range for a time more than a predetermined 
time interval. The mean value held in the memory unit 
1 1 is read out and applied to a target period generator 
(TPG) unit 19 in accordance with the output level of the ss 
CPS unit 9. 

The TPG unit 19 is also fed with a target period 
which is set by a target period setting (TPS) unit 18. In 



specific when the drive of the spindle motor is started 
for initially accessing or skipping in access on the opti- 
cal disk, the target period value is so determined by the 
TPS unit 18 as to rotate the spindle motor with the FG 
signal generated by the frequency generator unit 14 so 
that the FG signal has the same target period value as 
that set by the TPS unit 18. 

In the meanwhile, the output (Scpj) of the CPS unit 
9 is also operatively connected to the TPG unit 19 so 
that the TPG unit 19 generates a target period signal 
(Stp) to be applied to the CAV control unit 16 in accord- 
ance with the output level of the CPS unit 9. Thus, the 
TPG unit 19 generates as the output signal Stp selec- 
tively any one of the signals between the target period 
set by the TPS unit 18 and the mean period value held 
by the memory unit 11, to be supplied to the CAV control 
unit 16. 

The changeover switching unit 7 is switched 
between the first and second terminals 7a and 7b in 
accordance with the output level of the CPS unit 9, 
where the first terminal 7a is selected for connecting the 
output (Smdl) of the CLV control unit 6 while the second 
terminal 7b is selected for connecting the output (Smdr) 
of the CAV control unit 1 6, and any one of the outputs is 
selectively used as a motor drive signal to be applied to 
the spindle motor 8 via a Digital/Analogue converter 
(not shown) and via a driver unit (not shown) for power 
amplification. 

The spindle motor 8, frequency generator (FG) unit 
14, period detector (PD) unit 15 and CAV control unit 16 
constitute a CAV control loop drcuit for obtaining the 
CAV mode. 

Fig. 2 shows an example of a construction of the 
CPS unit 9. In Fig. 2, reference numeral 101 denotes a 
first counter for counting the number of the periods of 
the dock components Sclk outputted from the dock 
extracting (CE) unit 5, based on a first reference dock 
signal CLK1 having a suffiderrtty high given frequency 
for effecting the counting operation. Reference numeral 
1 02 denotes a first latch unit in which the counted data 
fed from the first counter 101 is latched at the timing of 
the clock component signal S^x extracted by the dock 
extracting unit 5. 

Reference numeral 103 denotes a window compa- 
rator for judging whether or not the level of the output 
data from the first latch unit 102 is within a range 
between Pmax representing the maximum period level 
and Pmin representing the minimum period level, where 
Pmax and Pmin levels are defined by a given range of, 
ag., ±10% of the mean value (e.g.. 7.5 KHz in a mini 
disk for ROM). When the output level of the first latch 
unit 102 is within the range of Pmax and Pmin, the win- 
dow <x>nparator 103 generates an output of H level, and 
otherwise generates an output of L level, which the out- 
put of H or L level is applied to a second counter 104. 
When the output of the window comparator 103 is of H 
level, the count value counted in the second counter 
104 is cleared up, and the output of the second counter 
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104 is fed to a comparator 105. 

In the comparator 105, the output level of the sec- 
ond counter 104 is compared with a reference value 
(Cref) representing the minimum time interval. When 
the output level of the second counter 104 is smaller s 
than the reference value (Cref). the comparator 1 05 out- 
puts a L level signal, and otherwise outputs a H level 
signal. The L or H level signal outputted from the com- 
parator 105 is fed back to the second counter 104, and 
the output of the comparator 105 is also generated from io 
the CPS unit 9 as a clock period judgment signal Scpj. 
When the output of the comparator 105 is of L level, the 
second counter 104 receives this L level signal and 
counts the clock component signal Sc LK extracted from 
the reproduced data. is 

In other words, when the clock component signal 
Sqlk level is within the range of Pmax and Prrtin and the 
remaining time thereof is larger than the reference time 
interval (represented by Cref). the clock period judg- 
ment signal Scpj of H level is outputted from the CPS 20 
unit 9 to control the switching unit 7, turning on the first 
terminal 7a side to receive the signal from the CLV con- 
trol unit 6 and turning off the second terminal 7b side to 
cut off the signal from the CAV control unit 16, thereby 
maintaining a data-reproducible rotation of the spindle 25 
motor in the CLV mode. 

Fig. 3 shows an example of a construction of the 
averaging unit 10 which includes a first input terminal 
207 for receiving the detected period signal (Spd) of 8 
bit digital data generated by the period detector (PD) 30 
unit 15 and which further includes an adder 106 and a 
second latch unit 1 07 of which the output Sl X is fed back 
to the adder 106, so that the delected period signal Spd 
and the output Slt of the second latch unit 107 are 
added by the adder 106 to generate 1 6-bit data which is 35 
applied to the second latch unit 107. The second latch 
unit 107 holds the output of 16 brts fed from the adder 

106 at time intervals of a given period of a given second 
clock signal CLK2 applied through a second input termi- 
nal 208 while the latched data held in the second latch 40 
unit 107 is cleared up based on the output of a delay 
unit 110, and then the output of the second latch unit 

107 is partially applied to a third latch unit 108. 

The averaging unit 10 further includes a third coun- 
ter 1 09 comprised of an 8-brt counter which generates a 45 
pulse at a timing of every 256 countings of the second 
clock signal CLK2, which the generated pulse is applied 
to both the third latch unit 108 and the delay unit 110 for 
delaying the applied pulse. The third latch unit 108 
holds the high-order 8 bit data among from the 16 bit so 
data Slt outputted from the second latch unit 107, at 
time intervals of the period of the output pulses of the 
third counter 109, and then generates an average 
period signal (Sapd) through an output terminal 209 of 
the averaging unit 10. 55 

In other words, the average period signal Sapd indi- 
cates the mean value of the detected period signals 
(Spd) in a time interval corresponding to the count value 



256 of the second clock signal CLK2. Thus, the averag- 
ing unit 10 calculates a mean value of the detected 
period signals (Spd) generated by the period detector 
(PD) unit 15 for the given time period of 256 countings. 

In a modified example, the averaging unit 10 may 
be comprised of a low-pass fftter for reinforcing low fre- 
quency components of the output signals Spd gener- 
ated by the period detector (PD) unit 15 to calculate the 
low components of the output of the period detector 
(PD) unit 15. The insertion of the low-pass filter effec- 
tively prevents any adverse influences on improving 
effects when D.C.-like torque disturbances occur, even if 
the bit length of a memory value of a memory unit is 
made shorter than the bit length of the rotation error of 
the drive control signal. 

In more detail, there are essentially two factors 
which determine changes in the drive signal to give CLV. 
Firstly, as the radial position moves from the center of 
the disk to the outside of the cfisk, there will be a gradual 
reduction in the drive signal to give CLV, since for any 
given angular velocity, the linear velocity towards the 
center will be significantly less than that towards the 
outside. Accortingly. there is a gradual change in the 
drive signal required to compensate for this, namely, a 
low frequency change. There may also be variations in 
the drive signal to give CLV due to deviations at any par- 
ticular radial position. Such variations require a much 
more rapid variation in the drive signal to give the 
required CLV, namely, a high frequency component. 
Over the course of a complete revolution, these high fre- 
quency variations will substantially cancel each other 
out. Accordingly, taking a mean value of the FG period 
over a predetermined time period, or calculating only 
the low frequency change in drive signal will give sub- 
stantially the same result. Therefore, the reference to 
low pass rater" and low frequency component" are, in 
effect, averaging. 

The following describes an operation of the first 
embodiment of the spindle motor control system 
according to the present invention. 

Initially, the focus/tracking control is performed by 
the focus/tracking control loop comprised of the optical 
disk 1, optical head 2, RF amplifier 3 and focus/tracking 
control unit 4, while the CLV control is performed by the 
CLV control loop comprised of the optical disk 1, optical 
head 2, RF amplifier 3, clock extracting unit 5, CLV con- 
trol unit 6 and spindle motor 8. 

In the CLV control mode, the first terminal 7a of the 
changeover switching unit 7 is usually selected on, so 
that the spindle motor drive signal Smdl outputted from 
the CLV control unit 6 is applied to the spindle motor 8. 

Firstly, the clock component signal Sclk is 
extracted by the clock extracting unit 5 from the repro- 
duction data rectified in waveform by the RF amplifier 3. 
Then, it is judged by the CPS unit 9 whether or not the 
period of the extracted clock component signal Sq^ is 
within the given range and the remaining time thereof is 
larger than the predetermined time period (Cref). 
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thereby generating the clock period judgment signal 
Scpjof the binary data. 

If detection result of the clock period judgment is 
within the given range for a time larger than the prede- 
termined time (Cref). the CLV control calculation is per- s 
formed by the CLV control unit 6, and then the spindle 
motor drive signal Smdl generated by the CLV control 
unit 6 is transmitted to the spindle motor 8 by selecting 
the connection of the first terminal 7a in the changeover 
switching unit 7. w 

In the meanwhile, the frequency generator (FG) 
unit 14 generates the FG signal having a frequency pro- 
portional to the r.p.m„ i.e., rotational speed or angular 
velocity of the spindle motor 8, and the period of the FG 
signal is calculated by the period detector (PD) unit 15. is 
Then, the mean value of the detected periods (Spd) out- 
put from the period detector unit 15 is calculated by the 
averaging unit 10 every predetermined time intervals. 
The calculated mean value (Sapd) is renewed and hekJ 
in the memory unit 11 when the CPS unit 9 judges that 20 
the period of the extracted clock component signal Sq LK 
is within the given range for a time larger than the pre- 
determined time value. 

When the CPS unit 9 judges that the period of the 
extracted dock component Sqlk >s beyond the given 2s 
range over the predetermined time interval, the mean 
value Sapd stored last in the memory unit 1 1 is read out 
at this time and fed to the TPGunrt 19. 

In more detail, in the case where the reproduction 
data per se including the dock signal components for 30 
use in the CLV control operation is not obtained in the 
recording/reprodudng operation due to cracks and 
stains on the optical disk or due to external shock or 
vftxations applied from the outside, the CPS unit 9 first 
judges that the period level of the dock component 3S 
extracted by the dock extracting unit 5 is beyond the 
given range of Pmax and Pmin. Then, the memory unit 
1 1 stops the renewal of holding the mean value Sapd 
and then outputs the last stored data which has been 
held immediately before the level of the dock compo- 40 
nent exceeds the given range, which the read out data 
from the memory unit 1 1 is applied to the CAV control 
unit 16 as the target period (Stp) by way of the TPG unit 
19. 

At the same time, the changeover switching unit 7 is 45 
switched from the first terminal 7a to the second termi- 
nal 7b for connecting the output (Smdr) of the CAV con- 
trol unit 16 while the first terminal 7a is opened to turn 
off the transmission of the output Smdl from the CLV 
control unit 6. so 

Then, the CAV control operation is performed by 
the CAV control loop drcuit comprised of the frequency 
generator unit 14, period detector unit 15. CAV control 
unit 16 and spindle motor 8 in a manner such that the 
target period value (Stp) output from the TPG unit 19 is ss 
made equal to the detected period value (Spd) output 
from the period detector unit 15. By performing this CAV 
control operation in the CAV mode, the reproduction 



data induding the clock components can be retained, 
and when the CPS unit 9 detects that the period of the 
extracted dock component becomes within the given 
range for more than the predetermined time value, the 
changeover switching unit 7 is switched from the sec- 
ond terminal 7b to the first terminal 7a to connect to the 
CLV control unit 6 for recovering the CLV control. 

According to the first aspect of the present inven- 
tion, it is firstly determined whether the period of the 
extracted dock components falls within a predeter- 
mined range of acceptable periods, and when the clock 
components have a period forming within this range, an 
average value of the FG period is stored in the memory 
unit This mean value is stored at predetermined time 
intervals, namely, an updated value is stored, for exam- 
ple, every few seconds. In this way, either the actual 
drive signal generated by the CLV control unit or the 
previously stored mean period value can be used to 
control the spindle motor. 

Thus, even when the dock components of the 
reproduction data can not be extracted by the dock 
extracting unit 5, the spindle motor can be rotated under 
the CAV control mode in accordance with the mean 
period value Sapd of the FG signal generated by the fre- 
quency generator unit 14, where the mean period value 
has been last stored in the memory unit 11 under the 
CLV contrd mode, so that the spindle motor can be sta- 
bly rotated in the CAV mode until the dock components 
of the reproduction data can be extracted to recover the 
CLVmoda 

As described above, according to the first embodi- 
ment of the present invention, when the spindle motor 8 
is driven in the CLV mode in stable, the mean value 
(Sapd) of the detected period values of the FG signal for 
a given time period is held in the memory unit 1 1 every 
predetermined time intervals, and in the meanwhile, 
when the dock components of the reproduction data 
can not be extracted, the spindle motor is driven in the 
CAV control mode attained by the CAV control unit 16 
with use of the period mean value read out from the 
memory unit 11. 

By this arrangement, even in the case where the 
reproduction data per se induding the clock signal com- 
ponents for use in the CLV control is not obtained due to 
cracks and stains on the optical disk or due to external 
shock or vforations applied from the outside, the stable 
rotation of the optical disk can be maintained by select- 
ing the CAV control mode for reproducing the data with- 
out causing undesirable burst rotation of the optical 
disk 

It is noted here that in order to detect an off-track 
condition of the light beam spot, an off-track detection 
unit (not shown) may be provided in parallel to the clock 
extracting unit 5 for directly controlling the changeover 
switching unit 7 in accordance with the detection result 
detected by the off 4rack detection unrL 

In the present embodiment although the clock 
extracting unit 5, CLV control unit 6, CPS unit 9, averag- 
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ing unit 10, period detector unit 15, TPQ unit 19, CAV 
control unit 16 and the tike are individually constructed 
by way of circuitry arrangement, these constructions 
can be embodied in software for a microcomputer. 

The following describes an operation of the first s 
embodiment of the spindle motor control system using a 
soft ware of a microcomputer with reference to a flow 
chart shown in Fig. 4. 

Initially, the focus/tracking control is performed, 
while the CLV control is performed by the CLV control 10 
process and the clock component signal Sqik is 
extracted from the reproduction data rectified in wave- 
form by RF amplification. 

In the first step A1, it is judged whether or not the 
period of the extracted clock component signal Sc LK is is 
within a given range for a time interval larger than a pre- 
determined time period, thereby generating a clock 
period judgment signal (Scpj). 

If detection result is "Yes" in the step A1, the pro- 
gram is advanced to step A2 and the period values of 20 
the FG signal having a frequency proportional to the 
rotational velocity of the spindle motor are averaged and 
the resultant mean period value is held in the memory 
section, renewing the mean value. Then, in the step A3, 
the CLV control calculation is performed in accordance 2s 
with the extracted dock component so that the clock 
component of the reproduction data read out from the 
optical disk is made equal to the target clock component 
value. 

Next in the step A4, the spindle motor drive signal 30 
(Smdl) obtained by the CLV control calculation is 
applied to the spindle motor 8 by selecting the connec- 
tion of the first terminal side (7a) for the CLV control 
mode. 

if the judgment is "No" in the step A1, the pro&am 35 
is advanced to the step A5 and the mean value Sapd of 
the FG period held last in the memory section is read 
out as the target period to obtain the motor drive signal 
(Smdr) for the CAV control mode by the CAV control cal- 
culation. Then, in the next step A6, the motor drive sig- w 
nal (Smdr) for the CAV control mode is applied to the 
spindle motor 8 by selecting the connection to the sec- 
ond terminal side (7b). 

Thus, even when the clock signal components of 
the reproduction data can not be extracted, the spindle 45 
motor can be rotated under the CAV control mode in 
accordance with the mean period value Sapd of the FG 
signal, where the mean period value has been last 
stored in the memory section under the CLV control 
mode, so that the spindle motor can be stably rotated in so 
the CAV mode until the clock components of the repro- 
duction data can be extracted to recover the CLV moda 

The following descr&es an operation of the spindle 
motor control method with reference to Fig. 5 when the 
drive of the spindle motor is started. ss 

When the drive of the spindle motor is started from 
the static state thereof, the changeover switching unit 7 
is initially switched off the first terminal 7a side to switch 



on the second terminal 7b side for setting the CAV con- 
trol mode from the CLV control mode 

In the first step C1, it is judged whether or not the 
pickup position of the optical head 2 is nearly coincident 
with the pickup position before the drive of the spindle 
motor is stopped. When the judgment is "Yes" in the 
step C1, the program is advanced to the step C2 and 
the mean value Sapd of the FG period held last in the 
memory unit is read out as the target period to obtain 
the motor drive signal (Smdr) for the CAV control mode 
by the CAV control calculation. 

When "No" in the step C1 , the program is advanced 
to the step C3 and a predetermined target period value 
set by the target period setting unit 18 is applied to the 
CAV control unit 16 via the TPG unit 19 to thereby per- 
form the CAV control calculation. 

It is noted here that the target period is previously 
set to a value near or approximately equal to the detec- 
tion period value detected by the period detector unit 15 
according to the rotation of the spindle motor 8 when the 
pickup position is traced, for example, on the innermost 
track on the optical disk in the CLV moda 

Then, in the next step C4, the motor drive signal 
(Smdr) for the CAV control mode is applied to the spin- 
dle motor 8 by selecting the second terminal side (7b) 
sida Thus, the drive starting process is ended and the 
pro-am is transferred to the CLV control process 
shown in the flow chart of Fig. 4. 

As described above, when the spindle motor 8 is 
driven in the CLV mode in stable, the mean value (Sapd) 
of the detected periods of the FG signals for a given 
time period is held in the memory section every prede- 
termined time intervals, and in the meanwhile, when the 
clock components of the reproduction data can not be 
extracted, the spindle motor is driven in the CAV control 
mode attained by the CAV control calculation with use 
of the period mean value read out of the memory sec- 
tion. 

By these steps, even in the case where the repro- 
duction data per se including the clock signal compo- 
nents for use in the CLV control is not obtained due to 
cracks and stains on the optical risk or due to external 
shock or vforations applied from the outside, the stable 
rotation of the optical disk can be maintained in the CAV 
control mode for reproducing the data without causing 
undesirable burst rotation of the optical disk 

SECOND EMBODIMENT 

The following descrbes a second preferred embod- 
iment of the spindle motor control system according to 
the present invention with reference to Figs. 6, 7 and 8. 

Since the basic structure of this embodiment is sim- 
ilar to that of the first embodiment except for provicfing a 
drive signal supervisory (DSS) unit 1 2 and a gate circuit 
(60), like parts are designated by the same reference 
numerals and the explanation of the redundant parts is 
omitted here. 
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Fig. 6 shows a construction of the second embodi- 
ment of the spindle motor control system in which the 
drive signal supervisory unit (referred to as "DSS unit" 
hereinafter) 12 is provided for receiving the spindle 
motor drive signal Smdl outputted from the CLV control 5 
unit 6. In the DSS unit 12, it is judged whether or not the 
level of the drive signal Smdl is beyond a given range 
and whether or not the remaining time period thereof is 
over a predetermined time interval. When the level of 
the drive signal is beyond the given range ever the pre- 70 
determined time interval, the DSS unit 12 outputs a L 
level signal, and otherwise, outputs a H level. The out- 
put signal (Sdfl of the DSS unit 1 2 and the output signal 
(Scpj) of the CPS unit 9 are both applied to the gate unit 
60 which outputs a L level signal when any one of the 15 
outputs of the DSS unit 12 and the CPS unit 9 is of L 
level, and otherwise, the gate unit 60 outputs a H level. 

Fig. 7 shows an example of a construction of the 
DSS unit 12 which is comprised of a window compara- 
tor 111, a fourth counter 112, and a comparator 113. 20 
The spindle motor drive signal Smdl outputted from the 
CLV control unit 6 is applied to the comparator 111 and 
the applied drive signal Smdl is compared with the given 
values Dmax and Dm'n, where Dmax represents the 
maximum limit of the drive signal level and Drrtin repre- 2s 
sents the minimum limit thereof. 

When the level of the applied signal Smdl is in the 
given range of Dmax and Drrrin, the comparator 111 
outputs a H level signal, and otherwise outputs L level 
signal, which the output level is applied to the fourth 30 
counter 112. When the output of the comparator 111 is 
of L level, the count value counted by the fourth counter 
1 1 2 is cleared up. which the output of the fourth counter 
112 is applied to the comparator 113 for comparing the 
counted value with a given value Cmin which represents 35 
the minimum limit of the time interval. 

When the count value outputted from the fourth 
counter 112 is smaller than the given value Cmin, the 
comparator 1 13 outputs a L level signal, and otherwise 
outputs a H level signal. The output signal of the compa- 40 
rata 113 is fed back to the fourth counter 1 12, and the 
output of the comparator 1 13 is also generated through 
an output terminal 21 5 of the DSS unit 12 as a drive sig- 
nal judgment signal Sdj. 

When the output level of the fourth counter 112 is 45 
below the given value Cmin, the comparator 113 gener- 
ates a L level signal, and otherwise outputs a H level 
signal. When the L level output from the comparator 1 1 3 
is fed back to the fourth counter 112, the fourth counter 
112 advances the counting operation based on a third so 
clock signal CLK3 having a predetermined frequency 
for counting operation applied via a second input termi- 
nal 213. In other words, when the level of the spincfle 
motor drive signal Smdl is within the given range of 
Dmax and Dmin and the remaining period thereof is 55 
larger than the given value Cmin, the DSS unit 12 gen- 
erates a H level signal as the drive signal judgment sig- 
nal Sdj. 



Thus, it is decided based on the drive signal judg- 
ment signal Sdj whether or not the spindle motor drive 
signal Smdl is beyond the given range over the prede- 
termined time interval. 

The following describes the operation of the spindle 
motor control system of the second embodiment 

Initially, in the case where the CLV control is stably 
performed, the operation thereof is similar to that of the 
first embodiment and the redundant explanation 
thereof is omitted here for brief. 

In the case where the reproduction data per se 
including the dock signal components for use in the CLV 
control is not obtained due to cracks and stains on the 
optical disk or due to external shock or vibrations 
applied from the outside, the CPS unit 9 first detects 
that the level of the clock components of the reproduc- 
tion data transmitted from the clock extracting unit 5 is 
beyond the given range of Pmax and Pmin. Then, the 
judgment signal (Scpj) of the CPS unit 9 is applied in 
common to both the memory unit 11 and the changeo- 
ver switching unit 7 via the gate unit 60, so that the 
memory unit 11 stops the renewal of hokfing the mean 
period value Sapd outputted from the averaging unit 10 
and the memory unit 11 outputs the last stored data 
which was held immediately before the level of the clock 
components was beyond the given range. The mean 
period value read out from the memory unit 11 is 
applied to the CAV control unit 16 via the TPQ unit 19. 
At the same time, the changeover switching unit 7 is 
changed over by selecting the second terminal 7b side 
for connecting the output of the CAV control unit 16 
while opening the first terminal 7a side, turning off the 
transmission from the output Smdl of the CLV control 
unit 6, which the operation is similar to that of the first 
embodiment 

In the case where it is hard to decide in the CPS 
unit 9 whether the period level of the dock components 
is within or beyond the given range due to noises or the 
like applied to the reproduction data, the DSS unit 12 
judges that the spindle motor drive signal Smdl output- 
ted from the CLV control unit 6 is beyond the given 
range ever the predetermined time interval, and then 
the drive signal judgment signal Sol & applied to the 
gate circuit 60, so that the spinde motor can be rotated 
in accordance with the mean period value Sapd which 
was last stored in the memory unit 11 under the CLV 
control mode, so that the spindle motor can be stably 
rotated by switching from the CLV control mode to the 
CAV control mode. 

Thus, even in the case where it is hard to decide by 
the CPS unit 9 whether the period of the extracted clock 
component is within or beyond the given range, the sta- 
ble rotation of the optical disk can be maintained for 
reproducing the data without causing undesirable burst 
rotation of the optical disk. 

The starting operation of the spindle motor drive 
control method is similar to that of the first embodiment 
shown in Fig. 5, the explanation thereof is omitted here. 
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In the present embocfiment, although the clock 
extracting unit 5, CLV control unit 6. CPS unit 9. averag- 
ing unit 10, DSS unit 12, period detector unit 15, TPG 
unit 19, CAV control unit 16 and the like are individually 
constructed by way of circuitry arrangement, these con- 5 
structions can be embodied in software for a microcom- 
puter in a similar manner to that of the first embodiment 

The following describes an operation of the second 
embodiment of the spindle motor control system using a 
soft ware of a microcomputer with reference to a flow 10 
chart shown in Fig. 8. 

Initially, in the case where the CLV control is stably 
performed, the operation thereof is similar to that of the 
first embodiment, and the redundant explanation 
thereof is omitted here for brief with regard to steps B1 15 
through B5 which are similar to the steps A1 through A4 
of Fig. 4 in the first embodiment except for incorporating 
the DSS judging step B4 in the second embodiment 

In the case where the reproduction data per se 
including the clock signal components for use in the CLV 20 
control is not obtained due to cracks and stains on the 
optical disk or due to external shock or vibrations 
applied from the outside, it is first detected that the level 
of the clock components of the extracted reproduction 
data is beyond the given range of Pmax and Pmin ("NO" 2s 
in step B1). Then, the memory section stops the 
renewal of holding the mean period value Sapd and the 
memory section outputs the last stored data which was 
held immediately before the level of the clock compo- 
nents was beyond the given range. At the same time, 30 
the changeover switching is changed over by selecting 
the second connection to the output of the CAV control 
mode while opening the first connection side, turning off 
the CLV mode, which the operation is similar to that of 
the first embodiment. 35 

In the case where it is hard to decide in the CPS 
section whether the period level of the dock compo- 
nents is within or beyond the given range due to noises 
or the like applied to the reproduction data, the DSS 
processing section judges that the spindle motor drive 40 
signal (Smdl) is beyond the given range ever the prede- 
termined time interval fNO" in step B4), and then the 
drive signal judgment signal Sdj is applied to the gate 
processing section (60), the program is advanced to the 
step B6 and the mean value Sapd of the FG period held 45 
last in the memory section is read out as the target 
period to obtain the motor drive signal (Smdr) for the 
CAV control mode by the CAV control calculation. Then, 
in the next step B7, the motor drive signal (Smdr) for the 
CAV control mode is applied to the spindle motor 8 by so 
selecting the connection to the second terminal side 
(7b), so that the spindle motor can be stably rotated in 
the CAV mode. 

By these steps of the process, even in the case 
where it is hard to decide by the CPS unit 9 whether the ss 
period of the extracted clock component is within or 
beyond the given range, the stable rotation of the optical 
cfisk can be maintained by switching from the CLV con- 



trol mode to the CAV control mode without causing 
undesirable burst rotation of the optical disk. 

As described above, according to the second 
embodiment when the spindle motor 8 is driven in the 
CLV mode in stable, the mean period value of the FG 
signal for a given time period is stored in the memory 
unit 11 at predetermined time intervals, and in the 
meanwhile, when the clock components of the repro- 
duction data can not be extracted, the spindle motor is 
driven in the CAV control mode obtained by the CAV 
control unit 16 with use of the mean period value last 
stored in the memory unit. 

Moreover, even in the case where the reproduction 
data per se including the clock signal components for 
use in the CLV control is not obtained due to cracks and 
stains on the optical disk or due to external shock or 
vibrations applied from the outside, or even in the case 
where it is hard for the CPS 9 unit to decide whether the 
clock components extracted from the reproduction data 
is within or beyond the given range over the predeter- 
mined time period, the DSS unit 12 judges that the spin- 
dle motor drive signal Smdl outputted from the CLV 
control unit 6 is beyond the given range over the prede- 
termined time interval, so that the spindle motor can be 
rotated in the CAV control mode, so that the spindle 
motor can be stably rotated with high accuracy main- 
taining a CLV in rotating the optical disk without causing 
undesirable burst rotation of the optical disk. 

It is noted here that the constructions of the CPS 
unit 9, averaging unit 10 and DSS unit 12 in the present 
embodiments are merely shown by way of example and 
other constructions may be used as long as the func- 
tions thereof can be effected. Also, it is not necessary to 
limit the numeric values thereof to those recited here 
and various numeric values may be used. 

Moreover, in the present embodiments, although 
the period of the extracted dock components outputted 
from the clock extracting unit 5 and period of the FG sig- 
nal generated by the frequency generator unit 14 are 
used, the frequency thereof may be detected in stead. 

As described above, according to the first aspect of 
the present invention, when the clock components of 
the reproduction data can not be extracted, the spindle 
motor is driven in the CAV control mode attained by the 
CAV control calculation with use of the period mean 
value read out of the memory section, and even in the 
case where the reproduction data per se including the 
clock signal components for use in the CLV control is not 
obtained due to cracks and stains on the optical disk or 
due to external shock or vibrations applied from the out- 
side, the stable rotation of the optical disk can be main- 
tained in the CAV control mode for reproducing the data 
without causing undesirable burst rotation of the optical 
disk. 

According to the second aspect of the present 
invention, when it is hard to decide whether the clock 
components extracted from the reproduction data is 
within or beyond the given range over the predeter- 
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mined time period, the spindle motor can be rotated in 
the CAV control mode, maintaining the stable rotation of 
the optical disk with high accuracy without causing 
undesirable burst rotation of the optical disk. 

Moreover, in the spindle motor control method, s 
when the drive of the spindle motor is started from the 
static state thereof, it is judged whether or not the pickup 
position of the optical head is nearly coincident with the 
pickup position when the spindle motor was stopped 
immediately before the starting. In accordance with the w 
judgment, the mean value Sapd of the FG period held 
last in the memory unit or a predetermined target period 
value set by the target period setting unit is applied to 
the CAV control unit to thereby promptly perform the 
CAV control calculation. is 

Claims 

1. A spindle motor control system controlling a spindle 
motor (8) for rotating an optical disk (1) at a con- 20 
stant linear velocity for recortf ngfreproduting data, 
said system comprising: 

a dock extracting unit (5) which extracts a clock 
component from the reproduction data; zs 
a constant linear velocity control unit (6) for 
controlling the spindle motor (8) by generating 
a first drive signal (Smdl) in accordance with 
the extracted dock component to thereby 
rotate the optical disk in a constant linear veloc- 30 
rty mode; 

a rotational velocity detecting unit (14, 15) for 
detecting a value corresponding to a rotational 
velocity of the spinde motor (8); 
a constant angular velocity control unit (16) for 35 
controlling the spindle motor (8) by generating 
a second drive signal (Smdr) in accordance 
with the rotational velocity of the spindle motor 
detected by said rotational velocity detecting 
unit to thereby rotate the optical disk in a con- 40 
stant angular velocity mode; and 
a clock component judging unit (9) for judging 
whether or not the clock component extracted 
from the reproduced data is within a given 
range. 45 

2. The spindle motor control system as defined in 
claim 1, wherein when the extracted clock compo- 
nent is within the gjven range, the f irst drive signal 
(Smdl) generated by said constant linear velocity so 
control unit (6) is applied to the spindle motor for 
rotation in the constant linear velocity mode, and 
when the extracted clock component is beyond the 
given range, the second drive signal (Smdr) gener- 
ated by said constant angular velocity control unit 55 
(16) is applied to the spindle motor for rotation in 
the constant rotation velocity mode. 



3. The spindle motor control system as defined in 
claim 1, wherein said ctock component judging unit 
(9) judges whether or not a clock period value of the 
clock component extracted from the reproduced 
data is within the given range. 

4. The spindle motor control system as defined in 
claim 1 , wherein said clock component judging unit 
judges whether or not a clock frequency value of 
the clock component extracted from the reproduced 
data is within the given ranga 

5. The spindle motor control system as defined in 
claim 1, wherein said rotational velocity detecting 
unit (14, 15) is comprised of a frequency generator 
unit (1 4) for generating a frequency value in accord- 
ance with the rotational velocity of the spindle motor 
and a period detector unit (15) for detecting a 
period value based on the frequency value, which 
the detected period value is applied to said con- 
stant angular velocity control unit (16). 

6. The spindle motor control system as defined in 
claim 5, further comprising a memory unit (1 1) for 
storing the period value detected by said period 
detector unit (15) at predetermined time intervals 
when the extracted clock component is within the 
given range and the remaining time thereof is more 
than a predetermined value. 

7. The spindle motor control system as defined in 
claim 6, wherein said memory unit (11) stores a 
mean value of the period for a predetermined time 
interval when the spindle motor is rotated in the 
constant linear velocity mode, and the stored mean 
value of the period is applied to said constant angu- 
lar velocity control unit (16) when the spindle motor 
is rotated in the constant angular velocity moda 

8. The spindle motor control system as defined in 
claim 7, wherein said constant angular velocity con- 
trol unit (16) controls the drive of the spindle motor 
(8) so that the period value detected by said period 
detector unit (15) is made equal to the mean value 
of the period applied from said memory unit (1 1). 

9. The spindle motor control system as defined in 
claim 1 further comprising a changeover switching 
unit (7) which is switched between the first and sec- 
ond connections (7a and 7b) thereof in accordance 
with the judgment result by the clock period judging 
unit (9), where the first connection (7a) is for select- 
ing the output of the constant linear velocity control 
unit (6) when the extracted clock component is 
within the given range while the second connection 
(7b) is for selecting the output of the constant angu- 
lar velocity control unit (16) when the extracted 
dock component exceeds the given ranga 
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10. The spindle motor control system as defined in 
claim 7, further comprising an averaging unit (10) 
for calculating the mean value of the period 
detected by said period detector unit (15), and the 
calculated mean value is stored in the memory unit 5 
(11). 

11. The spindle motor control system as defined in 
claim 7, further comprising a drive signal judging 
unit (12) for judging whether or not the level of the 10 
spindle motor drive signal (Smell) is beyond a given 
range and whether or not the remaining time period 
thereof is over a predetermined time interval. 

12. The spindle motor control system as defined in is 
claim 11, wherein when said drive signal judging 
unit (12) judges that the level of the spindle motor 
drive signal is beyond the given range ever the pre- 
determined time interval, the mean period value 
stored in the memory unit is applied to said con- 20 
stant angular velocity control unit (16) as a target 
period value for the rotational velocity of the spindle 
motor. 

13. The spindle motor control system as defined in 2s 
claim 7, further comprising a target period setting 
unit (18) for setting a target period and a target 
period generator unit (19) which selectively applies 
one of the mean period value fed from the memory 
unit and the target period set by said target period 30 
setting unit (18) to the constant angular velocity 
control unit (16). 

14. The spindle motor control system as defined in 
claim 13, wherein when the drive of the spindle 35 
motor is started from a static state for initially 
accessing or skipping in access on the optical risk, 
the target period value is so determined as to rotate 
the spindle motor with the frequency generated by 
the frequency generator unit (14) having the same 40 
target period as that set by the target period setting 
unit (18). 

15. The spindle motor control system as defined in 
claim 13, wherein when the pickup position of the 45 
optical head 2 is nearly coincident with the pickup 
position before the drive of the spindle motor is 
stopped, the mean period value (Sapd) held last in 
the memory unit is read out as the target period for 
the constant angular velocity control calculation, so 
while when the pickup position of the optical head 2 

is not nearly coincident with the pickup position 
before the drive of the spindle motor is stopped, the 
predetermined target period value set by the target 
period setting unit (18) is applied to the constant ss 
angular velocity control unit (16) via the target 
period generator unit (19) to thereby perform the 
constant angular velocity control calculation. 



16. A spindle motor control method controlling a spin- 
cfle motor (8) for rotating an optical disk(1) at a con- 
stant linear velocity for recording/reproducing data, 
the method comprising the steps of: 

extracting a dock component from the repro- 
duction data; 

controlling the spindle motor (8) by generating 
a first drive signal (Smdl) in accordance with 
the extracted clock component to thereby 
rotate the optical disk in a constant linear veloc- 
ity mode; 

detecting a value corresponding to a rotational 
velocity of the spindle motor (8); 
controlling the spindle motor (8) by generating 
a second drive signal (Smdr) in accordance 
with the detected rotational velocity of the spin- 
dle motor to thereby rotate the optical disk in a 
constant angular velocity mode; and 
judging whether or not the clock component 
extracted from the reproduced data is within a 
given range. 

17. The method as defined in claim 16, wherein when 
the extracted clock component is within the given 
range, the first drive signal (Smdl) is applied to the 
spindle motor for rotation in the constant linear 
velocity mode, and when the extracted clock com- 
ponent is beyond the given range, the second drive 
signal (Smdr) is applied to the spindle motor for 
rotation in the constant rotation velocity mode. 

1a The method as defined in claim 16, wherein said 
rotational velocity detecting step includes a fre- 
quency generating step of generating a frequency 
value in accordance with the rotational velocity of 
the spindle motor and a period detecting step of 
detecting a period value based on the frequency 
value. 

19. The method as defined in claim 1 8, further compris- 
ing a step of storing the detected period value at 
predetermined time intervals when the extracted 
clock component is within the $ven range and the 
remaining time thereof is more than a predeter- 
mined valua 

2a The method as defined in claim 19, wherein said 
period storing step comprises a step of storing a 
mean value of the period for a predetermined time 
interval when the spindle motor is rotated in the 
constant linear velocity mode, and the stored mean 
value of the period is used when the spindle motor 
is rotated in the constant angular velocity mode. 

21. The method as defined in claim 20, further com- 
prises the step of controlling the drive of the spindle 
motor (8) so that the detected period value detected 
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is made equal to the mean value of the period 
obtained by the storing step. 

22. The method as defined in claim 16 further compris- 
ing the step of switching between the first and sec- 
ond connections (7a and 7b) in accordance with the 
judgment result obtained by the clock period judg- 
ing step, where the first connection (7a) is for 
selecting the constant linear velocity control mode 
when the extracted clock component is within the 
given range while the second connection (7b) is for 
selecting the constant angular velocity control 
mode when the extracted clock component 
exceeds the gven range. 

23. The method as defined in claim 20, further compris- 
ing the step of calculating the mean value of the 
period detected by said period detecting step, and 
the step of storing the calculated mean value 

24. The method as defined in claim 20. further compris- 
ing a drive signal judging step for judging whether 
or not the level of the spindle motor drive signal 
(Smdl) is beyond a given range and whether or not 
the remaining time period thereof is over a prede- 
termined time interval. 

25. The method as defined in claim 24, wherein when it 
is judged in said drive signal judging step that the 
level of the spindle motor drive signal is beyond the 
given range ever the predetermined time interval, 
the mean period value obtained by the storing step 
is used in the constant angular velocity control cal- 
culation as a target period value for the rotational 
velocity of the spindle motor. 

26. The method as defined in claim 20. further compris- 
ing a target period setting step for setting a target 
period and a target period generating step for 
selectively applying one of the mean period value 
and the target period obtained by said target period 
setting step to the constant angular velocity control 
calculation. 

27. The method as defined in claim 26, wherein when 
the drive of the spindle motor is started from a static 
state for initially accessing or skipping in access on 
the optical disk, the target period value is so deter- 
mined as to rotate the spindle motor with the fre- 
quency obtained by the frequency generating step 
having the same target period as that obtained by 
the target period setting step. 

28. The method as defined in claim 26, wherein when 
the pickup position of the optical head is nearly 
coincident with the pickup position before the drive 
of the spindle motor is stopped, the mean period 
value obtained in the storing step is read out as the 



target period for the constant angular velocity con- 
trol calculation, while when the pickup position of 
the optical head is not nearly coincident with the 
pickup position before the drive of the spindle motor 
s is stopped, the predetermined target period value 
obtained by the target period setting step is applied 
to the constant angular velocity control calculation. 
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